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An old paper, a PNS ‘classic’



Cited by 317 (Scopus) or by 715 (Google Scholar)
March 2016



Funtowicz and Ravetz pick a paper 

on the economics of the greenhouse 

effect “since the paper displays 

considerable sophistication in the 

handling of uncertainties in data.”

They note: 

“the paper by Nordhaus is liberally 

sprinkled with caveats...” 

Nordhaus, W.D., 1991. To slow or not to slow: the economics of the greenhouse 

effect. Econ. J., 101: 920-937.



One such caveat is – in the words of William Nordhaus –

the difficulty to move from the “terra infirma of climate 

change to the terra incognita of the social and economic 

impacts of climate change” … but:   



Having duly acknowledged 

Nordhaus’ careful wording on 

uncertainty F&R proceed to 

deconstruct his work using the 

freshly minted NUSAP. 



“[Although ] in his rhetoric at 

least, the author shows a clear 

awareness of the presence of the

various sorts of uncertainty, 

[…he] does not successfully 

manage the problems of 

uncertainty.”  



“The hyper-precision in the

expression of the key number -

0.26% […] shows that this is 

one of those ‘magic numbers’ 

designed to produce confidence 

in the existence of a hard core 

of objective fact deep inside the 

mass of intuitive fuzz.”

For Nordhaus - based on a ‘hunch’ this -0.26% could 

become -2% …



A more recent paper … 

… but only 13 citations in Scopus & 29 in Google Scholar  



Nicholas Stern, 

London School of Economics 

The case of Stern’s Review – Technical Annex to postscript

William Nordhaus, 

University of Yale  

Stern, N., Stern Review on the Economics of Climate Change. UK 

Government Economic Service, London, www.sternreview.org.uk.

Nordhaus W., Critical Assumptions in the Stern Review on Climate 

Change, SCIENCE, 317, 201-202, (2007).



What follows is a sensitivity analysis based on a reverse 

engineering of Stern’s results 

Also invoked one of the rules of ‘sensitivity auditing’  



Sensitivity analysis
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Rule 4: Find sensitive assumptions before these find you; do not 

publish the result of a modelling study before having done your 

sensitivity analysis



RULE FOUR: find sensitivities before sensitivities  

find you; Stern is in violation of this rule as he did his 

sensitivity analysis after being criticized by Nordhaus  



Falsifies Stern based on ‘wrong’ range of discount 

rate

Prepares a postscript to his eponymous review: a 

sensitivity analysis of his own cost benefit analysis 

and claims: ‘my analysis shows robustness’ 

The terms of the dispute 



~Discount_1 ~Discount_2

Damage coefficient

Scenario

Market/non

-market

Sensitivity analysis



My problems with it:

!



… but foremost Stern says: 

Even changing assumptions  still important effect

when instead he should admit that:

Changing assumptions  results change a lot  
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Why do we say so? A reverse engineering of Stern’s analysis  

% loss in GDP per capita   

Missing points

Large uncertainty



Not to say that Stern is wrong while Nordhaus is right, as 

both authors frame the debate around numbers which are …

… precisely wrong 



Since we are at John Maynard Keynes: what 

does he say of  cost benefit analysis in his 

1936 work ‘The General Theory of  

Employment, Interest, and Money’?



“If  we speak frankly, we have to admit that our 

basis of  knowledge for estimating the yield ten 

years hence of  a railway, a copper mine, a textile 

factory, the goodwill of  a patent medicine, an 

Atlantic liner, a building in the City of  London 

amounts to little and sometimes to nothing; or 

even five years hence…” 



“... In fact, those who seriously attempt to 

make any such estimate are often so much in 

the minority that their behaviour does not 

govern the market.” 



A more recent paper …  



… targeting an audacious study:



“[…] the report forecasts—at the level 

of individual counties in the U.S.—

energy costs and demand, labor 

supply, mortality, violent crime rates, 

and real estate property prices up to 

the year 2100 […]” 



“The report presents the amount 

of computer power and data 

generated as evidence of the 

scientific legitimacy of the 

enterprise. The authors note, 

however, that out of an abundance 

of caution they did not model 

deterioration in cognitive 

performance as temperatures rise”



Next comes the latest (2015) book of Nicholas Stern …

… advocating for better integrated assessment models (IAM)  



Excerpts

“Integrated assessment models have produced valuable 

insights” p. 139 

“In Chapter six of the Stern review we made use of the 

PAGE model” p. 345 



… After a list of criticism moved to the realism of Integrated 

Assessment Models:

“[…] the point is that estimates based on these models are 

very sensitive to assumptions and are likely to lead to gross 

underestimation” p.139



Things to be incorporated in ‘formal modelling’ [sic] 

“Damage to social, organizational or environmental capital […]

Damage to stock of capitals and land […]  

Damage to overall factor productivity […]

Damage to learning and endogenous growth”, p. 145   

‘formal modelling’ as to produce ‘numbers’? 



The book of N. Stern suggests using 

different mathematical models, including 

dynamic stochastic general equilibrium 

models.  

See Philip Mirowski’s book for a critique of 

DSGE as used in economics …  inquiries by 

the US senate and the Queen of the England 

about their failure to predict the crisis … 

Philip Mirowski 



Everybody in the profession knows that 

DSGE work under the economists’ 

standard ‘caeteris paribus’ hypothesis 

(=all the rest being equal) 



But

Caeteris are 

never paribus



Economics? 



The Mathiness discussion in Economics

“The style that I am calling mathiness 
lets academic politics masquerade as 
science. Like mathematical theory, 
mathiness uses a mixture of words and 
symbols, but instead of making tight 
links, it leaves ample room for slippage 
between statements in natural versus 
formal language and between 
statements with theoretical as opposed 
to empirical content.”

https://paulromer.net/mathiness/
See also https://paulromer.net/feynman-integrity/ 

Paul Romer
Since July 18 
2016 Chief 

Economist of 
the World Bank       



Appeals to 
Richard 
Feynman’s 
famous speech
https://paulromer.net/feynman-
integrity/



https://paulromer.net/wp-content/uploads/2016/09/WP-Trouble.pdf



A different diagnosis for a 
diseased economics: for 
Erik Reinert’s: economics 
has reverted to 
scholasticism

… forgetting an  important 
continental tradition 

… implications for 
developments 

http://www.andreasaltelli.eu/file/repository/Full_Circl
e_scholasticism_2.pdf

Erik Reinert 



Should natural sciences 
enroll economics in 

their advocacy to save 
the planet? 



Mathematical modelling of climatic change (terra infirma) 

versus its cost to society (terra incognita):   



Pilkey and Pilkey-Jarvis (2007:86) climate-

sceptics’ work would be harder if: 

“[…] the global change modeling

community would firmly and publicly 

recognize that its efforts to truly quantify the 

future are an academic exercise and that 

existing field data on  atmospheric 

temperatures, melting glaciers, […] and other 

evidence should be relied on to a much 

greater degree to convince politicians that we 

have a problem.” 

Pilkey, O.H. and Pilkey-Jarvis, L., 2007. Useless Arithmetic. Why Environmental Scientists Can’t Predict the 

Future, Columbia University Press, New York.



“[…] A serious societal debate about 

‘solutions’ can never occur as long as 

modellers hold out the probability, just 

around the corner, of accurate projections 

of future climates and seal-level 

position.” 



How about indicators of man’s 

pressure on the planet? 

The case of the Ecological 

Footprint 





1.6 planets?

16?

16 hundred?

16 thousand?

…

Infinity?











One cannot accept EF’s flaws on the 

ground that the EF has normative virtues

EF’s rhetoric trivializes bio-economics and 

muddles the sustainability debate



See also:

Blomqvist, L., Brook, B.W., Ellis, E.C., Kareiva, P.M., Nordhaus, 
T., Shellenberger, M.,2013. Does the shoe fit? Real versus 
imagined ecological footprints. PLoS Biol.11 (11), e1001700, 
http://dx.doi.org/10.1371/journal.pbio.1001700

van den Bergh, J., Grazi, F., 2015. Reply to the first systematic 
response by theGlobal Footprint Network to criticism: A real 
debate finally?, http://dx.doi.org/10.1016/j.ecolind.2015.05.007.



Post-truth, 
science and 

climate wars and 
their context



1.Science is in a deep existential crisis which has 
ethical, epistemological, methodological and 
even metaphysical dimensions

2.Likewise democracy which has with science a 
legitimacy arrangement

3.Science and its institutions are committed to 
the status quo & attempt to evade a critical 
reflection

4.Solutions aren’t forthcoming anytime soon 

5.There are few areas of ‘Reformation’ where 
science and society work together 



https://www.amazon.co.uk/Rightful-Place-Science-Verge-

ebook/dp/B01CJ0GLK6/ref=sr_1_1?ie=UTF8&qid=1473933311&sr=8-1&keywords=saltelli

http://www.andreasaltelli.eu/science-on-the-verge 





An ongoing diversion strategy: “There is a problem, and 
this is due to an ongoing war on science between the 
educated liberal left and the ignorant conservative right”

https://theconversation.com/science-wars-in-the-age-of-donald-trump-67594



An ongoing displacement strategy: “This is the post-
truth era”

https://theconversation.com/to-tackle-the-post-truth-world-science-must-reform-itself-70455



The skirmishes on misuse or abuse of modelling are likely 

to get lost in the all out war on climate 

Some excerpts of chapter 8, The Fossils, here:
http://www.andreasaltelli.eu/file/repository/Chapter_8sr.pdf 



“While Obama's health-care bill was useful in riling up Tea 

Party protesters, his environmental and energy policies were 

the real Target of Many of the multimillionaires and 

billionaires in the Koch circle.”





https://www.of

a.us/climate-

change-deniers/

https://en.wikipedia.org/wiki/

Organizing_for_Action



“New Haven — BEFORE he fired the shot, the 

Einsatzgruppe commander lifted the Jewish child in the air and 

said, “You must die so that we can live.” As the killing 

proceeded, other Germans rationalized the murder of Jewish 

children in the same way: them or us.”



“Hitler spread ecological panic […] the United States has done 

more than any other nation to bring about the next ecological 

panic […] deniers […] intellectual stance that is uncomfortably 

close to Hitler’s.”



“if mankind is unable to decide how to frame an appropriate 

response to climate change, nature will decide for both—

environmental and economic calamities—as the economy is 

inextricably interconnected with the climate.”

Gabriele Gramelsberger and Johann Feichter Modelling the Climate System: An Overview, in Climate Change and Policy,

DOI 10.1007/978-3-642-17700-2_2, # Springer-Verlag Berlin Heidelberg 2011.





Hold on a second!



p. 22-23: “Two separate factors are necessary for the 

achievement of worthwhile scientific results: a community of 

scholars with a shared knowledge of the standards of quality 

appropriate for their work and a shared commitment to 

enforce those standards by the informal sanctions the 

community possesses; and individuals whose personal integrity 

sets standards at least as high as those required by their 

community…” 

Ravetz, J., 1971, Scientific Knowledge and its 

Social Problems, Oxford University Press, p.22. 

Jerome R. 

Ravetz 



Utopia or dystopia?

A community of scholars with shared commitment to enforce 

standards by informal sanctions (Ravetz 1971) 

Versus 

Warring parties where both scientists and/cum advocates 

throw at one another anti-racketeering legislation (FOIA)



Saving the planet is not a 
sufficient justification to produce 

fantastic numbers  



Chapter 8, On Not Hitting the Tar-Baby, p. 138, of Winner, L., 1986. The Whale 

and the Reactor: a Search for Limits in an Age of High Technology. The University 

of Chicago Press. 

Funtowicz, S.O. and Ravetz, J.R. (1994). The worth of a songbird: Ecological 

economics as a post-normal science. Ecological Economics 10(3), 197-207.

Saltelli, A., D’Hombres, B., Sensitivity analysis didn't help. A practitioner's critique 

of the Stern review, 2010, Global Environmental Change, 20, 298-302. 

Saltelli, A., Stark, P.B., Becker, W., and Stano, P. , 2015, Climate Models as 

Economic Guides. Scientific Challenge or Quixotic Quest? Issues in Science and 

Technology (IST), Volume XXXI Issue 3, Spring 2015.

Pieces on The Conversation, see 

https://theconversation.com/uk/search?utf8=%E2%9C%93&q=saltelli


